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BRCA1 in replication
O
n page 693, BRCA1 branches out from its DNA repair duties. Images 
from Pageau and Lawrence suggest that this tumor suppressor also 
helps out during heterochromatin replication.
Repair is the function usually ascribed to BRCA1, which accumulates at damaged 
DNA in irradiated cells. But undamaged cells also have nuclear BRCA1 foci. They 
appear mostly during S phase, but because the foci do not have a clear-cut overlap 
with the majority of replicating DNA, their function has been diffi  cult to explain.
The new results reveal an association of nuclear BRCA1 foci specifi  cally with 
subsets of replicating heterochromatin. In mouse cells, highly heterochromatic 
centromeres gather in easily stained clusters known as chromocenters. In cells 
that are replicating these bright blocks, the BRCA1 association was readily 
apparent. The authors also noted the same association in human cells.
This isn’t the fi  rst time BRCA1 has been linked with heterochromatin. A 
previous report suggested an association of BRCA1 with the Xist RNA along 
the inactive X chromosome. But the 3D images in this issue show that BRCA1 
is only adjacent to Xist territories and that it also abuts the constitutive hetero-
chromatin of autosomal chromosomes.
The authors hope now to better characterize the timing of BRCA1’s arrival 
relative to replication. If BRCA1 arrives before DNA polymerase, it might help 
to open up tightly wound heterochromatin, perhaps by interacting with chromatin-
remodeling factors. But if it arrives later, BRCA1 might be helping to reassemble 
and unkink replicated chromatin, possibly through its reported ability to activate topoisomerase II.
Breast cancer cells that lacked BRCA1 were more prone to mitotic defects, including lagging DNA 
bridges containing centromeric sequences between daughter cells. BRCA1 might thus be needed for the 
maintenance of centromere-linked heterochromatin. Mitotic problems and the potential for widespread 
expression of normally silent heterochromatin are effi  cient ways in which BRCA1 mutant cells could 
acquire cancerous traits even beyond any failures in DNA repair.
Peroxide detection system
H
omes are safeguarded by 
smoke detectors and carbon 
monoxide detectors. On page 
779, Phalen et al. ﬁ   nd that cells are 
likewise protected by a peroxide-moni-
toring system. Instead of beeping, this 
detector forms oligomers to alert cells to 
dangerous levels of H2O2.
H2O2 is a helpful signaling molecule, 
but at high concentrations it can also be 
a damaging reactive oxygen species. 
One family of antioxidant enzymes that 
hydrolyze—and thus neutralize—H2O2 is 
the peroxiredoxins (Prxs). The 2-Cys class 
of Prxs are inhibited by H2O2-mediated 
hyperoxidation. Scientists originally thought 
this negative feedback permitted H2O2 
to accumulate to signaling-competent 
concentrations.
The new results show that signaling 
occurs at H2O2 concentrations that are 
too low to inactivate Prxs. Here, signal-
ing was measured as growth factor–
induced mitotic progression, which depends 
on H2O2 production. Cells responded 
to growth factors just ﬁ   ne without Prx 
inactivation.
At higher H2O2 levels, however, PrxII 
underwent a sudden shift in conformation. 
As PrxII became hyperoxidized, it formed 
cytoplasmic ﬁ  laments. Progression through 
the cell cycle halted until PrxII was reduced 
and the ﬁ  laments had dissolved.
The authors have more recently 
identiﬁ  ed several PrxII-interacting proteins, 
one of which is known to relocate from the 
cytoplasm to the nucleus during H2O2 
stress. They hypothesize that hyperoxida-
tion and oligomerization of PrxII might 
liberate its interacting factors, which are 
then free to activate stress responses that 
stop the cell cycle and start recovery 
programs, eventually culminating in PrxII 
reduction. The group now plans to test 
the response of the interacting proteins to 
changes in the PrxII oxidation state.
The peroxide alarm might be silenced 
in cancerous cells, some of which have 
abnormally low PrxII levels. This deﬁ  ciency 
might help to explain how these cells 
avoid mitotic arrest and apoptosis upon 
oxidative damage.
BRCA1 (red) is found with replicating heterochromatic 
DNA (green) in mouse cells. Three views of a single 
cluster of centromeres are shown on the right.
Filaments of hyperoxidized PrxII (green) warn 
of high H2O2 levels and halt the cell cycle.